Abstract. The amount of solar wind absorbed due to charge exchange processes in the dayside ionosheath of Venus is calculated. The calculations indicate the existence of a lower limiting ionopause altitude, below which all solar wind particles are removed from the flow by charge exchange. It is suggested that the cold and slow new ions, resulting from this interaction, play an important role in building the magnetic barrier observed just outside the ionopause, and also in creating the dayside "mantle" and downstream "penumbra" regions. The total absorption caused by charge exchange is typically 2-5%, but it can reach values as high as 16%, when the solar wind dynamic pressure is very high.
Introduction
In the mid-sixties several authors pointed out that the hydromagnetic description provides a reasonable approximation to the plasma flows around "magnetic" planets [Dryer and Faye-Petersen, 1966; Spreiter et al., 1966] . Recent theoretical models of the solar wind-Venus interaction are usually based on the quasimagnetohydrodynamical calculations of Spreiter et al. [1970] which extended the theory to "non-magnetic" planets. In these models the solar wind is considered to be a steady, dissipationless, perfect gas flowing around an assumed shape for the ionopause of the planet.
The extent to which the shocked solar wind interacts with and is absorbed by the neutral exosphere or atmosphere is still an important question for Venus. On the basis of the Mariner 10 radio occultation data, Bauer and Hartle [1974] have suggested that a significant fraction of the solar wind can interact directly with topside ionosphere of Venus. Daniell and Cloutier [1977; calculated the distribution of ionospheric currents induced by the solar wind interaction with Venus and concluded that the ionopause is practically impenetrable to solar wind particles; they found that the particle influx is negligible. By examining the bow shock position, measured by the Mariner and Venera probes Russell [ 1977] concluded that about 30% of the solar wind can enter into the dayside atmosphere. On the basis of Pioneer Venus bow shock crossings Slavin et al. [1979; concluded, that significant absorption of magnetosheath plasma takes place at Venus. On the other hand from 33 Venera 9 and 10 bow shock crossings, Verigin et al. [ 1978] concluded that the upper limit for solar wind absorption by the Venusian dayside atmosphere is about 1%. Recently Gombosi et al. [1980] calculated the fraction of solar wind which interacts with the dayside ionosphere and atmosphere of Venus, assuming the presence of magnetic field fluctuations in the ionosheath region and also taking into consideration the charge exchange processes with that part of the neutral exosphere and atmosphere, including the hot hydrogen corona, which extends above the ionopause. Their results indicate that these processes can attenuate the shocked solar wind flux by 1-7%, depending on the ionopause altitude.
The purpose of this paper is to carry out improved calculations of the solar wind absorption or attenuation due to charge exchange along realistic flow lines in the dayside ionosheath. In particular we point out that there is a "limiting," or minimum pressure is very high (and consequently the magnetic pressure is also very high near the ionopause) the ionopause cannot be pushed much Closer to the planet than a critical altitude, where all the solar wind fast ions will be removed from the flow. The removal of the momentum flux by charge exchange will act to limit the minimum ionopause altitude which is consistent with the observed behavior ]. This removal of the momentum flux would also weaken the bow shock, as observed ].
Another interesting consequence of the large charge exchange rate near the ionopause is the creation of a new plasma population near the ionopause. This cold plasma of heavier ions does not originate in either the ionosphere or the solar wind; it inherits its original distribution function from the neutral exosphere. It will tend to be picked up by what remains of the solar wind flow along a flow line and will mass load the remaining solar wind flow. Perhaps these ions (O + mainly) can be identified as the "superthermals" detected by . This newly created plasma could be partially responsible for the "mantle" region, observed by Pioneer Venus [Spenner et al., 1980] , and these particles, after having been picked up by the solar wind can create the "penumbra" region further downstream, observed by Venera 9, 10 and Pioneer Venus [Spenner et al., 1980; Gringauz et al., 1976 ].
An interesting question is what happens to the magnetic field carried by the solar wind on those flow lines on which the flow is totally absorbed by the neutral exosphere. We did not carry out detailed calculations, but a first order approximation indicates, that the field gradually becomes "bound" to the slow usually heavier ions, generated by the charge exchange processes. This field will consequently tend to "pile up," and it can play an important role in the formation of the magnetic barrier observed near the ionopause, especially in the subsolar region. Figure 4 shows the total absorption above a given flow line characterized by the altitude that it crosses the terminator f As discussed earlier, this is roughly equivalent to the total absorption as a function of the height of the ionopause. The maximum total absorption, corresponding to the minimum altitude is about 16%. We note that a self-consistent calculation in which the flow lines are altered due to the momentum removal by charge exchange is expected to lead to a somewhat but not signif- 
